Rapid kinetin effects on lipid synthesis in isolated mesophyll protoplasts of Petunia by Kull, Ulrich & Ultes, U.
Rapid Kinetin Effects on Lipid Synthesis 
in Isolated Mesophyll Protoplasts of Petunia 
U. Kull and U. Ultcs 
Riologisches JnSlilU\ clef UniversiHit. 0-7000 Stuttgart 
Cytokinins show effects on the lipid fatty 
acid composition of isolated green leaves 
within 2 to 4 h {Il. These efTccts follow 
a dose-response curve with an opti-
mum dose. Furthermore, lipid synthe-
sis in leaf tissue is stimulated by cytokinins 
within a few Ilours 121. Using isolated me-
sophyll protoplasts from Pelwlia, we have 
now shown that kinetin influences lipid 
and falty acid synthesis respectively, within 
45 min. The effects of phytohormones 
which can be recognized in a period shor-
Itf than I h arc usually classified as rapid 
effC<:ts. Thus, for Ihe first time a rapid cy-
IOkinin !.:m .... l;L 011 lipid gflt;labuli~m call be 
established. 
Mcsophyl1 protoplasts were isolated from 
leaves of fell/Ilia hybrida by simultaneous 
treatment with pectinase and cellulase after 
removing the lower epidermis with carbo-
rundum [31. ne viabililY of Ihe protoplasts 
was tested using Larkin·s method \4J. Pro-
toplasts were then incubated in mannitol-
containing kinetin solutions together with 
14C_acetate for 45 min or 1 to 3 h. Con-
trols were run in the same manner without 
kinetin. After the incubation period, total 
lipids were extracled; following a thorough 
waShing of the lipids, the relative specific 
activity was determined by a windowless 
CH 4 -now counter and by scintillation 
counting [5}. 
The total lipid content and fatty acid com-
pOSition of the protoplasts were not signifi-
cantly altered by kinetin. Since different 
amounts of 14C_acctate were applied, or 
different incubation periods took place, 
the absolute values of spccific activity for 
controls range from 600 to 12000 cpm/mg 
lipid. Table I shows that the labeling acti-
vity i~ enhanced most considerably by 1 ~tg 
kinctinlml. Application of 10 )lg/ml always 
!cd to a decrease in the 14C incorporation, 
results comparable to the negative effects 
of the 100 high concentrations already 
described [I]. 111e activity of the different 
fatty acids was measured by radio-gas 
chromatography [51 (Table 2). Even after 
the very short incubation period of 45 min, 
a significant rise in the activity of unsat-
urated C'8 acids could be measured . Ex-
tension of Lhe application period of kinetin 
LO 2 and 3 h led to an increase in percen-
tage activity in C 16 acids. 
From these results, together with some ear-
lier fin d ing:; [I, 21, it m~y be concluded 
Table l. Alterations of relative specific activity 
of total protoplast lipids, expressed as percen-
tage difference against controls (;0 100%) after 
application of kinetin 
Period of incubation Ilg kinetin/ml 
with kinetin 
and I·C_acetate [h] 0.1 10 
1 + 13 +46 - 90 
2 + 10 + 30 - 97 
I +26 +88 - 2 
0.75 + 19 + 65 -IS 
Naturwissensehaften 67 (1980) <0 by Springer-Verlag 1980 
Table 2. Alterations or specific activity of the 
fauy acid~ as percc!llage difference >lgaie~t 
controls (= 100%) after application of I >IS 
kinetin/ml 
Fallyacid Application period 
of kinetin + I· C-acetate 
I h 45min 
expo 1 exp.2 expo I exp.2 
14.0 +14 ± 0 + 1 + 5 + 2 
16:0 + 
" 
+ 10 + 21 + 17 
16: I + 64 + 13 + 80 + 66 
16:3 + 10 +105 + 14 + 51 
18:0 +95 + 10 + 21 +41 
18: 1 + 153 + 190 + 91 +87 
18:2 +1 46 + 178 + 104 + 123 
18:3 + 1 + ,. + 10 + 19 
that kinetin stimulates fatty acid synthesis 
in mesophyll proloplasts, and that this sti-
mulation is a rapid hormone effecl, indicat-
ing an early stage in the network of ef-
fects caused by the cytoki nin. Moreover, 
current investigations show that a similar 
rapid effect is also found in intact leaf tis-
sues, which suggests that tbis effecI is not 
the special process of a perhaps disturbed 
metabolism of protoplasts. 
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